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2I. Introduction
It is somewhat ironic that the same buildings which arguably enhance our quality of life by
providing us with shelter, warmth, and protection also pose as a liability to the environmental,
community, and economic health of our society. In the United States, buildings account for 39
percent of the nation’s total annual energy consumption, generate 16 percent of greenhouse
gases, and produce 136 million tons of construction and demolition waste annually (1; 2; 3). Yet in
spite of these increasingly unsustainable trends, builders in the U.S. have had little incentive to
alter their development practices. Historically cheap energy, access to an abundance of “virgin”
building materials, and the absence of market demand and regulatory requirements has done little
to spur the adoption of sustainable techniques (2).
Fortunately this is slowly starting to change. Over the past decade, green building principles, which
include energy efficiency, indoor air quality, thermal comfort and to a lesser but growing extent,
sustainable building materials and site design, have become increasingly incorporated into
commercial buildings by companies’ conscious of the bottom line (4; 5). For similar reasons, many
federal, state and local governments have also adopted initiatives that require or encourage green
building (1). Even in the residential market, which has been slower to adopt the trend, there are
signs that change is coming. According to a recent survey conducted by McGraw-Hill and the
National Association of Home Builders (NAHB), the residential green building marketplace alone is
expected to grow from $7.4 billion (in 2005) to between $19 and $38 billion by 2010 (6).
Nationwide growth in both the consumption and cost of energy has sparked demand for programs
specifically targeted towards increasing energy efficiency. Simply put, improving energy efficiency
means getting more service out of the energy that is brought into homes and businesses. In North
Carolina, which is currently among the least energy efficient states in the county, concerns over
population growth and increased energy demand have led advocates to promote energy efficiency
programs as “one of the most constructive, cost-effective ways to address the challenges of high
energy prices, energy security and independence, air pollution, and global climate change” (p6)
(7).
Among affordable housing advocates, energy efficiency programs are seen as a necessary and
practical solution to rising housing costs. This increase is largely due to inflated operating costs,
like utility expenses, which are currently second only to mortgage payments as the largest housing-
related expense for homeowners each month (8). Moreover, low income families often experience
higher energy costs more acutely than other households, spending 14 percent of their income on
energy compared with 3.5 percent among all families (9). Often these households have unstable
incomes and fewer resources to fall upon in case of an emergency. As a consequence, high
housing costs often translates into less money for other basic necessities like food, clothing or
health care. So in addition to lowering utility bills and helping to ensure long-term affordability for
households, energy efficiency programs can also enhance the quality of life as well as the mental
and physical health of low income residents (10).
Still conflating the two movements has been a somewhat slower process than many advocates
would like. Through a statewide investigation of the SystemVision program, an energy efficiency
program directed towards the new construction of affordable housing in North Carolina, this paper
3explores several of the reasons why energy efficient techniques have not been widely applied to
affordable housing. Presumably many of the challenges encountered by SystemVision are similar
to those of other energy efficiency programs across the state, such that in reviewing barriers to
participation and challenges specific to this program, it will be possible to develop programmatic
and policy recommendations that will be applicable to the industry as a whole.
Benefits of Energy Efficiency
Many of the benefits of energy efficiency programs are realized through their impact on current and
future energy use. By decreasing consumption, energy efficient improvements provide
environmental, health and security benefits to individuals and society as well as tangible economic
benefits for consumers and producers.
The increasing cost of fuel, expense of building new power plants and improvement in sustainable
energy technologies converge to make energy efficiency and renewable energy sources not only
the best options for the environment, but also for the economy. Consumers derive benefits from
lower energy bills, greater certainty in future fuel prices, and depending on the modifications,
improved market value for their homes. Utility companies, which anticipate an 18 to 20 percent
increase in electricity demand over the next decade, benefit from a lower cost burden in providing
services as well as reduced exposure to service and reliability problems resulting from energy
shortages (11;12). By improving energy efficiency and thereby lessening subsequent demand,
utility companies will be able to satisfy future demand while avoiding the expense and risk
associated with the construction of new coal, oil and nuclear power plants (7). Early tests suggest
that efforts to educate citizens about conservation and efficiency techniques have been proven to
be cost-effective, yielding $1.40 of benefit for every $1.00 invested in the program (7).
Although the environmental and health implications of reduced energy demand and consumption
are harder to quantify than economic gains, they are still significant. By reducing the amount of
fossil fuels needed to meet energy demands, energy efficiency programs indirectly target
greenhouse gas emissions, which are generated through the burning process and also contribute
to smog, acid rain and other hazardous pollutants (3). Furthermore, pollution from coal fired power
plants, which generates 60 percent of North Carolina’s electricity, also directly impacts the health of
wildlife and valuable natural resources by acidifying lakes and streams and contaminating fish and
seafood with highly toxic mercury. In addition to their often unsightly bulk, power plants are
extremely hazardous to the health of nearby residents. Recent studies confirm that exposure to
particle pollution, whether short-term or long-term, causes illness, hospitalization and premature
death and is linked to a wide range of illnesses including diabetes, stroke, heart disease, lung
cancer and asthma attacks (7). Studies have also linked poor indoor air quality to growing rates of
asthma among children and adults (13). Other indirect environmental benefits can be found in the
elimination of development and land consumption that would otherwise accompany the expansion
of production infrastructure.
Beyond the cost-savings and environmental benefits, there are also security benefits associated
with lower energy use, such as reducing dependence on foreign oil and fears of terrorist attacks on
power plants.
4Challenges for Energy Efficiency Programs in New Construction
New construction presents a unique opportunity to capture energy efficiency gains through
increased attention to integrated design and overall construction quality. Once a home is built,
further cost-effective energy efficiency strategies are limited to technology upgrades and piecemeal
repairs. However, in spite of their confirmed effectiveness, designing energy efficiency programs
for new construction is particularly challenging in light of the pervasive split incentive barrier (14).
That is, the party responsible for energy efficiency decisions is not the one who will ultimately reap
the benefits. Consequently they have little incentive to invest in improving or expanding the use of
such technologies. This position is further encouraged by the fact that, while the market demand is
increasing, many homebuilders are still unable to pass the costs of energy efficiency modifications
onto homebuyers.
In part, this is due to lack of buyer education; however lenders also plays an important role.
Although some lenders, like Fannie Mae, Freddie Mac and a few other government organizations
have developed Energy Efficient Mortgage (EEM) programs, they have not been widely embraced
by most financial institutions who continue to use conventional methods in underwriting loans (15).
Green building advocates feel that this is one of the biggest impediments to the proliferation of the
green affordable housing movement. They argue that by using only the purchase price of the home
instead of taking into account life-cycle savings, lenders are shortchanging borrowers who could
offset higher mortgage payments with monies saved from lower operating expenses (10).
Another challenge in both the conventional and affordable housing markets is the prevailing
emphasis on keeping upfront construction costs as low as possible. However in the affordable
housing industry, which tends to focus on getting low-income people into homes and not as much
on the long-term costs of living in them, it is particularly acute (10).
Finally, one challenge that is specific to affordable rental housing is the “per unit” caps imposed by
many state housing finance agencies (allocating agencies for the Low Income Housing Tax Credit)
that limit development costs and discourage developers from taking on any additional expenses
(10). Thankfully this policy appears to be changing. Like many other housing finance agencies
around the country are being to do, the North Carolina Housing Finance Agency has provided
incentives for meeting green building criteria such as increasing the “per unit” cap for
developments that meet Energy Star standards from $8,000 to $8,500 (II.E.2) and requiring
rehabilitation projects to improve energy efficiency “by replacing inefficient doors and windows,
adding additional insulation in attics, and upgrading the efficiency of mechanical systems and
appliances” (IV.H.2.e) (16).
Types of Programs
The difficulty in classifying energy efficiency programs is that “no two regions’, states’ or utilities’
programs are exactly the same, nor do all states and utilities have [energy efficiency] programs”
(14). Thus the variation among programs is quite extensive.
5One of the largest differences and perhaps the most relevant a programs design, is the type of
organization responsible for administering it and their incentive for doing so. Research suggests
that most programs are either developed by utility companies as a result of deregulation legislation,
created by non-profit or government entities to comply with state legislation or developed by state
or local governments as a means of encouraging energy efficient development (14; 16; 11).
While the programs are all designed to promote energy efficiency, they differ on the techniques
used to achieve this goal. Most programs offer some type of incentive to developers or future
homeowners for using renewable energy sources and/or supporting energy efficiency construction
strategies and practices. These include direct rebates, fee waivers, expedited review, tax credits or
exemptions and marketing assistance (4; 11; 18). Some programs utilize low-interest loans and
energy efficient mortgages to increase demand among potential homeowners and expand target
audience (8; 15). Yet the most useful and effective model will vary by situation, based on the
political context and market conditions of the program location as well as the quantity and quality of
available resources, particularly regarding administrative support, trained personnel and a quality
control infrastructure.
With such a variety of program types it is impossible to identify all of the nuanced challenges that
they face. There are over 220 energy efficiency and conservation programs in North Carolina alone,
including 84 that are targeted exclusively to a residential audience (19).
The SystemVision Energy Guarantee Program is one example of such a program. It was
developed as a joint initiative of the North Carolina Housing Finance Agency [NCHFA] and
Advanced Energy Corporation to encourage high standards of energy efficiency in the construction
of affordable homes. For those who qualify, the NCHFA provides a $4,000 construction subsidy
(per home) for each home developed through the program. The subsidy is expected to cover costs
of the energy efficient modifications as well as construction training, provided by Advanced Energy,
on proper installation techniques. Advanced Energy also provides a heating and cooling bill
guarantee for future residents. If the actual costs for these utilities exceed the guaranteed rates1,
Advanced Energy will reimburse the homeowner for the difference over the first two years of
ownership (21).
The NCHFA administers the program and provides funding for its implementation. They market
SystemVision as an option within their Loan Pool Membership program. As a Loan Pool member,
participants are eligible to receive up to $20,000 in deferred, interest-free second mortgage
financing for low income homebuyers (22). Currently requirements stipulate that in order for
organizations to participate in the SystemVision program they must also utilize the Loan Pool
funds (23). The Loan Pool is divided into two subgroups based on eligibility guidelines. The New
Homes Loan Pool [NHLP] is available to a broad array of nonprofit and government organizations
that select and prepare home buyers, coordinate financing assistance for buyers, and either
develop affordable homes or partner with local builders while the Self-Help Loan Pool [SHLP] is
targeted exclusively to self-help housing organizations like Habitat for Humanity (22; 24).
1 The current guarantee range for the SystemVision program is between $25 to $30 per month for heating and cooling.
(20)
6Although the Loan Pool program has experienced moderate success among organizations that are
eligible for the Self-Help Loan Pool, it has not faired as well with potential New Homes Loan Pool
members (25). The SystemVision program thus provides an excellent example through which to
explore the barriers to participation for nonprofits and government organizations. Within this group,
developers and local government are of particular concern due to their direct involvement in the
building process and hence broader impact on the proliferation of energy efficient building
techniques. The study below is designed to identify programmatic, administrative and political
barriers to participation for these organizations. It is the first step in addressing their concerns in an
effort to develop strategies and policies that will encourage the expansion of energy efficient
techniques in affordable housing construction.
7II. Study Design
The goal of the SystemVision program is to “build homes for low-income families that are not only
affordable to buy, but also affordable to live in” (26). In that respect, the program, which operates in
41 counties statewide and in January 2007, announced completion of their 1,000 home, is a bona
fide success (26; 27). In order to conduct the most comprehensive assessment given time and
resource constraints, a survey was deemed the most appropriate instrument by which to sample
such a geographically widespread population. This section outlines the methodology used to
develop the questionnaire, execute the survey, and determine the sample population. It then briefly
touches on some of the more relevant limitations of this particular study.
Methodology
Three key informants, two from the NCHFA and one from Advanced Energy, were consulted in the
early stages of this study. All were extremely helpful in providing background information about the
program, its administration and possible barriers to implementation and/or participation for both
existing and potential clientele. Their insights served as the basis of the questionnaire, which is
explained in greater detail below, and were critical in determining the sample population.
Survey Design
The survey (see Appendix A) was designed to a) collect information about the organization and its
level of participation in both the Loan Pool and SystemVision programs as well as b) generate
feedback on the SystemVision program and the implementation of energy efficiency programs in
general. Questions were generated from conversations with key informants and additional research
on energy efficiency programs. Once complete, a paper version of the survey was pre-tested with
two of the key informants. After incorporating their suggestions into the questionnaire, it was
recreated online using Qualtrics, a survey data collection tool provided by the Odum Institute for
Research in Social Science at The University of North Carolina – Chapel Hill.
Compared to the typical phone or mail survey, web surveys are unique in many ways. Being self-
administered, they give respondents control over how and even whether they read and
comprehend each question. Research suggests that certain practices, like shortening survey
lengths, pre-notifying respondents of the survey intent of the survey, sending follow-up reminders,
and instituting simply formats and plain design, have all been shown to increase response rate for
web-based surveys (28). Consequently in designing the SystemVision survey I took care to
develop a format that would adhere to as many of the recommended guidelines as possible. A pre-
notification letter and follow-up reminders were sent via email to all respondents. The survey
display featured a clean design that alternated between multiple choice and open ended questions.
For visual simplicity, there was only one to two questions per page such that on an average
computer monitor, respondents would be able to see all the questions for that page without
scrolling. Language and sentence structure were kept simple and a progress bar was included on
each page to indicate a respondents’ completion percentage. Finally, each survey was
individualized so that, if necessary, respondents could stop mid-survey and either return at their
convenience or submit it as incomplete.
8One of the main advantages of using a web survey as a data collection tool was that it enabled me
to reach a much larger audience, both geographically and professionally, than would have
otherwise been possible. However in designing the survey for such a large and in some ways
divergent group it was inevitable that some questions would be applicable only to a small subset of
the sample population. Using the web software, I was able to tailor the survey flow (see Figure 1)
to individual respondents’ based on their answers to key questions (in bold) thereby reducing
respondent frustrations with irrelevant questions and shortening the survey’s length while hopefully
increasing its overall response rate.
Figure 1.Survey Flow
9Sample Population
Although, according to Advanced Energy, any nonprofit builder developing low or moderate-income
housing across the state is eligible to participate in the SystemVision program, local government
attitude and/or regulations towards energy efficiency may act as an incentive or deterrent to
involvement (20). Therefore in order to provide a more comprehensive assessment of obstacles to
participation the study sample includes local and municipal governments and housing authorities
from across the state in addition to developers.
With two notable exceptions, the sample population was generated from a list of relevant
organizations and program contacts provided by Advanced Energy and the North Carolina Housing
Finance Agency. Supplemental local government information was acquired through the School of
Government at the University of North Carolina-Chapel Hill while additional Habitat for Humanity
affiliates contact listings were procured from the Habitat for Humanity International website.
Using the Qualtrics distribution software, I staggered the distribution of the initial email and
subsequent reminders to account for variations in respondents schedules. The initial survey was
distributed by email on Monday February 26, 2007. A reminder email was sent on Wednesday,
March 7, 2007 and a second and final reminder was sent two days later on Friday, March 9, 2007.
The survey was distributed via email to almost 800 potential respondents. Overall it generated an
overall response rate of 18.1% with a median completion time of nine minutes. For reporting
purposes the respondents were divided into four respondent groups: Developers (does not include
Habitat for Humanity); Habitat for Humanity affiliates; local and municipal governments; and
housing authorities. The distribution and survey response rates by respondent group are
summarized in Table 1 below. The Other respondent group accounts for the ten respondents who
did not complete the background information section of the survey and were consequently unable
to be identified with their correct respondent group.
Limitations
This survey is intended to be a preliminary evaluation of the SystemVision program and a general
assessment of barriers to participation in similar energy efficiency programs. In subsequent
Table 1. Response Rates by Respondent Group
Respondent Group
Emails
Sent
Emails
Failed
Surveys
Started
Surveys
Finished
Response
Percentage
All Developers 260 2 82 58 22.3
Habitat for Humanity 177 1 65 48 27.1
Developer 83 1 17 10 12.0
Local and Municipal
Government 441 1 104 51 11.6
Housing Authority 94 0 41 25 26.6
Other 10
TOTAL 795 3 227 144 18.1
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studies, time and resource constraints, which proved to be limiting factors in determining both the
survey design and the robustness of the sample population, should be altered to allow for a more
consistent analysis.
Based on non-respondent feedback it seems that some of the governments and housing agencies
chose not to complete the survey because their municipality did not have a homeownership or
housing production program and they therefore felt that the survey was not applicable. As for the
low response rate among developers, the data indicates that for many, their original
characterization as developers (in the respondent group) was not entirely accurate. Future
research should control for the presence of homeownership (or other relevant) programs as well as
take care to ensure that potential respondents are characterized accurately.
However these limitations notwithstanding there are a number of other variables, controllable and
otherwise, that account for variance in response rates. Respondents reaction to the introductory
email (subject line, introduction letter), the day and time period during which the survey is
administered, incorrect email addresses, SPAM filters, and user error resulting from lack of
technical expertise and comfort with computers are all potentially limiting factors. A more
comprehensive discussion of limitations, related to this survey specifically and web surveys in
general, is provided in Appendix B.
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III. Results
This section provides an overview of the survey results and highlights key findings with respect to
the SystemVision program and the expansion of energy efficiency programs. The respondent data
which serves as the basis for this analysis is listed in Appendix C. The results section is organized
to aline with the general survey format such that Part 1 and 2 provide a summary of background
and development characteristics for respondents’ and their organizational; Part 3 explores the
respondents’ knowledge and involvement with the NCHFA Loan Pools; and Part 4 analyzes on the
respondents’ involvement with SystemVision and other energy efficiency programs. The final
section, Part 5, is a critical review of these programs, emphasizing positive aspects and
highlighting areas for improvement as determined by the survey respondents’.
Part 1: Background Information
Survey respondents hail from 68 counties and 88 towns and cities across North Carolina. As
evidenced by the map of respondents by county below (see Figure 2), the distribution of
respondents is surprisingly even across the state. Likewise, an analysis of the population for the
towns which correspond to each organization’s location reveals a remarkably well-distributed
sample. The populations range from under 200 to over 500,000 people with the bulk of
organizations being located in towns of 10,000 to 50,000.
Organizations varied by size as well, but the majority had fewer than 10 employees. Habitat for
Humanity affiliates accounted for a large proportion of such organizations. Respondent tenure with
their respective organizations ranged from less than one year to 36 years, with an average tenure
of 10 years. Similarly, tenure within the position ranged from less than one year to 29 years, with
an average of seven years in their current positions. Perhaps most importantly, 74 percent of
survey respondents were either solely responsible or part of team that is responsible for making
decisions regarding their organizations participation in new housing programs such as the Loan
Pool or SystemVision.
Figure 2. Map of Respondents by County
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Part 2: Development Characteristics
Survey respondents were asked to characterize their organizations involvement in the
development process as any or all of the following: 1) developer, 2) landowner, 3) funding source,
4) housing counseling agency, 4) not involved in any aspect of development, and 5) other.
Interestingly, many of the respondents identified their organization with more than one aspect of
development. Of the 52 respondents that identified as developers, only three characterized
themselves exclusively as such. Similar proportions were noted among the other categories; 3 out
of 50 respondents identified solely as landowners, 7 of 43 respondents identified as funders, and 5
out of 41 identified exclusively as housing counseling agencies. Figure 3 presents a breakdown of
organizational involvement in the development process by respondent group. Curiously, sixteen
respondents felt that their organization was not involved in any aspect of development.
0
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It is noteworthy for the validity of the data that of the 133 responses to this question, only 38
percent of respondents identified as developers and a full 41 percent characterized themselves as
either not involved in any aspect of development or not involved in any of the manners suggested.
Nevertheless, when asked which type of development their organization was involved in building,
67 percent affirmed their involvement in the development process by selecting from one of the
following options: single-family homeownership, single-family rental, multi-family rental, supportive
housing, mixed-use, commercial and other. By far, the majority (81 percent) of these respondents
represented organizations that were involved with single-family homeownership production.
Table 2 provides a breakdown of annual production figures for residential housing units from 2004
through 2006. The numbers indicate that although the percentage of energy efficient units
constructed varies from year to year, the growth in volume is consistent. However, given the short
time frame, it is difficult to know whether this pattern is representative of a larger trend in residential
construction or just the representative of the idiosyncrasies of the local build process. Still it is
noteworthy that, at least in residential housing production, energy efficient units are being produced
in significant numbers.
Figure 3. Involvement in the Development Process
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Table 2. Residential Housing Production
2004 2005 2006
Energy Efficient Units 430 592 633
Total Units (includes energy
efficient units)
1321 1360 1763
% of Total 33% 44% 36%
Part 3: Loan Pool Involvement
Excluding duplicates, approximately 10 to 12 of the survey respondents are members of the New
Homes Loan Pool and 33 respondents are members of the Self-Help Loan Pool (see Figure 4). In
light of updated membership information2 these figures represent a 50 percent response rate
among Loan Pool members. Still in spite of this, Loan Pool members represented only 40 percent
of all survey respondents, the other 60 percent were either unfamiliar with the Loan Pool program
or had previously declined to enroll. Unsurprisingly, the vast majority of these respondents learned
about the Loan Pool program through the North Carolina Finance Agency, although some did
identify alternative sources such as a conference, another Loan Pool member, Advanced Energy
or Habitat for Humanity as their initial point of contact.
After ascertaining their participant status, respondents were asked about their reasons for joining
or rejecting membership in one of the Loan Pools. Most of the respondents cited the additional
funding that members are eligible to receive as their main incentive for joining. Interestingly
however, there were differences in how they perceived the funding allocation would ultimately
benefit their organizations. Many of the Habitat for Humanity affiliates stressed the impact these
additional funds would have on construction and the ability to expand their construction capacity,
while other respondents focused more on the benefits to the homebuyer. The SystemVision
subsidy was explicitly mentioned as a helpful add-on that would allow developers, as one Habitat
for Humanity affiliate put it, to “provide a more energy-efficient house with very little change in
overall cost”.
Most non-members responded that the lack of foreseeable benefits to their organization was their
main rationale for opting not to join. Other respondents suggested that they were worried about
staff constraints, thought that their organization was ineligible or needed more information to make
an informed decision. Additionally, a small number of non-members offered that they were either
currently working with Loan Pool members or had future plans to do so and therefore had no
reason to join.
2 As of March 2007 there are 51 members of the Self-Help Loan Pool and 58 members of the New Homes Loan Pool
(30; 31).
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Figure 4. Loan Pool Membership
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Part 4: Energy-Efficiency Program Involvement
An overwhelming majority of respondents (91 percent) felt that energy efficiency programs are
important for new housing construction. When asked if they had heard of Energy Star, almost 60
percent of respondents said that they were either currently participating in the program or had
participated in the past. While another 25 percent said that although they were currently unfamiliar
with the program they were interested in learning more about it.
When asked the same question in reference to the SystemVision program, almost 50 percent of
respondents who were previously unaware of its existence expressed interest in learning more
about it (see Figure 5). Of the remaining respondents, 35 percent were either current or past
participants, 2 percent were familiar with the program and interested in participating, but were
unable to do so because they were not members of the Loan Pool and the remaining 14 percent
chose not to participate.
Respondents gave a number of reasons for participating in SystemVision, but over half of the
respondents felt that the ability to provide long-term affordability and comfort to new homeowners
was critical to their decision to participate. As one respondent stated:
“We were interested in our housing being cost efficient at the time of building, but also we wanted
the total cost of ownership over the long term to be low. Our client base often has problems
affording the basics and lower energy bills provide a few extra dollars each month to help with the
necessities of life. We were also concerned that our houses be comfortable and healthy and the
System Vision program stresses those criteria as well”.
In addition to the general benefits to the homeowners, respondents listed other reasons for
participating in the SystemVision program. These included the financial incentives provided by
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NCHFA, an anticipated increase in the sale or resale value of homes as a result of the energy
efficient modifications, and the ability to utilize the program to meet requirements imposed by local
government or partner organizations. Finally, some respondents stressed their belief in “the
importance of energy efficiency and conservation” as either the loan goal or in conjunction with one
previously mentioned.
Part 5: A Critical Review of SystemVision and related programs
“IT SEEMS TO BALANCE REALISTIC OBJECTIVES AND MEASURABLE GOALS WITH PUSHING
THE ENVELOPE OF ENERGY EFFICIENCY.”
- SystemVision Participant
Many of the things that respondents liked about the SystemVision program were analogous to the
reasons they decided to participate in the first place; such factors as the financial incentive, energy
efficiency, tangible benefits to low income homeowners and specifically the heating and cooling
guarantee from Advanced Energy.
However while most comments concerning the program and its administration were mixed,
SystemVision staff competence, technical knowledge, support, availability and overall
responsiveness to questions, ideas and concerns were consistently regarded as one of the most
positive aspects of the program. One respondent remarked that the professionalism of the staff and
organization of the SystemVision program truly does make a difference. Notwithstanding this
overwhelming approval for program staff, there were other characteristics of the program about
which respondents were slightly less enthusiastic (see Figure 6 and Figure 7).
SystemVision
34%
14%
2%
50%
Participant Non-participant by Choice Non-participant due to LP Membership Unfamilier with program
SystemVision
34%
14%
2%
50%
Energy Star
59%
16%
25%
Figure 5. Energy Efficiency Program Involvement
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 Insufficient Support Personnel: Respondents were concerned with the frequency,
location and cost of subcontractor training. Generally they expressed frustration that
subcontractors and staff were “reluctant to embrace new technologies and/or change”, and
would therefore be unwilling to adjust their schedules to accommodate the requisite
training. As one respondent stated, “it is near impossible to get contractors and subs to
commit to an entire day for training at a remote location without compensation”.
Consequently, one respondent said that their organization was unable to find a
“subcontractor certified to do the work”.
 Unreliable Inspectors (or Home Energy Raters [HERS]): The biggest complaints
regarding inspectors were their unfamiliarity with requirements, inconsistent practices and
the “timeliness of inspections and follow-ups”. In reference to inspector training, one
respondent noted that although the situation has improved, they favor “continuing to add
trained Americorps members [as it] expedites timeliness of inspections and follow-ups”.
Another claimed that reimbursements are “verrrrrryyyyyyyyy slow” and that they had
experienced “difficulty in processing the requests for payments with inspections”. Other
than some specific comments the responses did not provide sufficient information as to
whether criticisms of inspections and/or inspectors were directed at Advanced Energy
personnel, NCHFA staff or independent HERS.
 Inconsistent Regulations: As far as regulations were concerned, while respondents
appreciated that the program was trying to stay abreast of the latest technology, many
developers found the constantly changing regulations to be time consuming and costly.
Instead of frequent updates, he felt that staff should “be sure that technical requirements
are field-tested enough such that they will not be totally changed or dropped a year or so
later”. Alternatively, another respondent wanted to expand program guidelines to include
innovative technologies.
Figure 6. Why did your organization decide not to participate in the SystemVision program?
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 Communication Breakdown and Lack of Information: Many respondents suggested
that the time spent and resources used to familiarize their staff with the inspection process,
paperwork and program requirement were major deterrents to their participation in the
program. Even though some respondents noted that the process does become more
efficient after the first house; others expressed dissatisfaction with the level of attention
they had received from SystemVision staff throughout their first experience with the
program. One respondent stated that she had “started the process of working with
SystemVision, but…I haven’t had any communication from SystemVision on what the
next steps are”. Twenty-eight percent of respondents felt that building codes would be a
barrier to implementation for their organization, yet according to the NCHFA in most cases
this misperception usually signifies a lack of information about the code (31).
Misperceptions, lack of information and concerns over staff and administrative, uncertainty
over knowing how to start the program and/or ignorance of its existence altogether suggest
a serious information breakdown between SystemVision staff and potential clientele.
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Figure 7. Perceived and Real Barriers to Implementation
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 Construction Related Costs: Some builders worried that in addition to known costs, such
as training and building materials, delays in the construction process would be extremely
costly and prohibitive to their organizations involvement with SystemVision. Even though
one respondent who claimed to have considerable experience with the program said that
“once [developers] participate they realize it does not really slow them down and is not that
great of an additional cost”, the perception that delays or high costs will impede the
construction process is still a significant barrier.
 Energy Improvements Not Valued in Home Appraisals: Interestingly, it seems that
much of the anxiety over additional construction costs stems from the fact that the
“appraisers may not fully realize impact of SystemVision on present and future energy
needs” and in a tight housing market, developers have “no margin to increase price to
absorb the cost”. For that reason, most are reluctant to assume the potential risk
necessary to build energy efficient housing under such conditions.
 Uncertain Financial Incentives: Some respondents expressed interest in wanting to use
the program but felt that the financial incentives that NCHFA provides were insufficient to
cover their expenses or building capacity. One respondent suggested offering a “greater
subsidy for adhering to the SystemVision standards” and others wanted to expand the
program to make it feasible for larger builders to participate. A respondent on behalf of one
Habitat for Humanity affiliate questioned whether the $1500 fee might be excessive given
that they were building the same house plan repeatedly. Moreover builders had difficulty
with the potential unreliability of future funding, as one respondent explained, “it is difficult
to budget and rely on the availability of SystemVision funds that may or may not be
available over and above the $200,000 initially allocated to each affiliate”.
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IV. Recommendations for Improvement
The previous section highlighted the major impediments to the growth of SystemVision and related
programs as identified by members of the local government and residential development
communities. Despite the preliminary nature of this survey, the concerns that it uncovered are
significant. SystemVision is a statewide energy efficiency programs, therefore it is plausible that
many of the concerns expressed herein will also be relevant for other programs across the state.
Likewise, the recommendations listed below are not specific to SystemVision but also may apply
to other energy efficiency programs.
Promote and/or expand targeted marketing efforts. Ninety-one percent of those
surveyed felt that energy efficiency programs were important, yet approximately 50 percent
were unfamiliar with SystemVision. These figures represent a huge untapped market, not
just for SystemVision, but for all energy efficiency programs statewide.
Develop a solid infrastructure of support personnel. Encouraging well-trained and
reliable personnel is one of the most important capacity building tools that energy
efficiency programs can utilize to increase their visibility and acceptance within the
residential construction market. As market demand increases, knowledge of energy
efficiency techniques will become more desirable for developers and subcontractors to
obtain. However, until then it is critical to provide educational opportunities that meet the
needs of these populations by utilizing on-site training, mobile workshops, and
compensation mechanisms (monetary, advertising, etc.) to attract otherwise reluctant
subcontractors and developers.
Establish a state oversight agency to address inconsistencies and information gaps.
Based on respondents’ feedback it seems that there are two key issues. One is regarding
inconsistency among trained personnel and the other is lack of awareness about their
existence. A state oversight or monitoring board could help address the problem of
inconsistency by standardizing training programs and mandating certification. Furthermore,
this agency could be a valuable resource to all programs, developers and municipalities in
search of credible and trained construction personnel.
Educate. By clearly defining the process and communicating expectations and key
information from the onset, SystemVision staff can increase the speed of the learning
process and reduce the time and energy invested in addressing follow-up complaints.
Furthermore, dispelling myths about incompatible building codes, construction delays, and
the program itself will help engender support among the building community. It is also
critical to educate policymakers as to the manifold benefits of energy efficiency programs
for the environment as well as the physical and economic health of their constituents.
Work with policymakers to identify a stable source of funding for energy efficiency
programs. Several respondents cited insufficient or unreliable funding as a major
disincentive to participation in SystemVision. Large builders particularly felt that they
would be unable to realize the full benefits of the program because the funding allocation
would be insufficient to subsidize their building capacity. By removing the uncertainty of
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discretionary funds3, program administrators and policymakers would send a message to
developers and local governments that energy efficiency is a cost-effective development
strategy worthy of their attention.
Develop program guidelines that emphasize the balance between feasibility and
progress. Remember the old adage time is money. When developers have to spend a
considerable amount of time reviewing, relearning or adapting energy efficient techniques
to meet the latest technology they lose money. Frustration over changing regulations and
seemingly unnecessary modifications may cause some participants to rethink their
involvement. While it is important to keep abreast of new technologies and tools, especially
in a field that changes as much as this one, it is also necessary to consider the time and
resource implications of these new standards on potential clientele. Perhaps implementing
a system that would provide a constant base standard, but would also allow for or provide
incentives to incorporate technological advancements would be preferable to a wider
range of builders. Alternatively, a system which enables builders to provide feedback
relevant to these new technologies would allow program administrators to better assess
the real costs of such alterations.
Promote Energy Efficient Mortgage (EEM) products and work with the home
appraisal and lending industries to encourage the use of favorable appraisal and
underwriting standards. Nationwide, home appraisals and high upfront costs are two of
the most prominent impediments to the expansion of energy efficient programs. Although
EEM’s are becoming more commonplace, the majority of lenders and appraisers still do
not value energy improvements in their assessments. Financial impediments, such as
undervalued appraisals and improper loan products that prohibit developers from
recouping the full value of their product or borrowers from entering the market are
extremely detrimental to the growth of the energy efficiency movement. Furthermore, as
financial feasibility is arguably the number one determinant in whether or not a project will
be built, the understanding and approval of the appraisal and lending industries should be
viewed as critical to its continued success.
3 The SystemVision program is subsidized with HOME funds that fluctuate based on annual allocations.
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V. Conclusion
Improving energy efficiency is the most cost-effective way to meet rising housing costs while
reducing the negative environment, health, economic and security impacts of growing energy
demands. While there is a pressing need for such programs, particularly among low income
residents, their growth has been met by many obstacles, both real and perceived.
To a large extent, the rise of energy efficiency programs has been stymied by a lack of information
about programs and their benefits. However in concert with this obstacle are a host of others that
include an insufficient network of subcontractors, inspectors, and builders; misperceptions about
construction related costs and program expenses; and an unstable funding source. Moreover, the
lending and home appraisal industries have only recently begun to provide products and
underwriting standards that take into account the life-cycle savings that energy efficiency programs
generate. Therefore, even as government officials and planners work to encourage the growth of
energy efficiency programs and policy, they must also address the structural barriers and
perceived obstacles that will otherwise impede its expansion.
While there is undoubtedly more work to be done, the overwhelming belief among survey
respondents that energy efficiency programs are important, coupled with the increasing visibility of
such programs nationwide are signs that this work will not be done in vain.
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